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Abstract

Objective—To determine whether neighborhood socioeconomic disadvantage, as determined by 

area deprivation index (ADI), increases 30-day hospital re-observation risk.

Patients and Methods—This retrospective study of 20% Medicare fee-for service beneficiary 

observation stays from January 1, 2014 to November 30, 2014 included 319,980 stays among 

273,308 beneficiaries. We evaluated risk of a 30-day re-observation following an index 
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observation stay for those living in the 15% most compared to the 85% least disadvantaged 

neighborhoods.

Results—Overall, 4.4% of beneficiaries had index observation stays, which varied by 

disadvantage (4.3% least; 5.6% most). Patients in the most disadvantaged neighborhoods had 

higher 30-day re-observation rate (6.8%) compared to least disadvantaged neighborhoods (4.9%) – 

a 43% increased risk (unadjusted OR 1.43 [1.31–1.55]). After adjustment, this risk remained (1.13 

[1.04–1.22]). Discharge to skilled nursing facility reduced 30-day re-observation risk (OR=0.63), 

while index observation length of stay of four or more days (three midnights) conferred increased 

risk (OR=1.29); those living in disadvantaged neighborhoods were less likely to discharge to 

skilled nursing facilities and more likely to have long index stays. Beneficiaries with more than 

one 30-day re-observation (‘chronic re-observation’) had progressively greater disadvantage by 

number of stays (adjusted IRR=1.08 [1.02–1.14]). Observation prevalence varied nationally.

Conclusion—Thirty-day re-observation, especially ‘chronic re-observation’, is highly associated 

with socioeconomic neighborhood disadvantage, even after accounting for factors such as race, 

disability, and Medicaid eligibility. Beneficiaries least able to pay are potentially most vulnerable 

to costs from serial re-observations and challenges of Medicare observation policy, which may 

discourage patients from seeking necessary care.

Introduction

Observation hospitalizations (observation stays) are increasingly common, in contrast to 

inpatient admissions, in the Medicare program.1 Initially conceived as a billing mechanism 

for care in short-stay observation units, observation is now commonly encountered on 

general medical hospital wards.2,3,4 As a result, outpatient services, which include all 

observation stays, have increased by 43.5% over the last decade, while inpatient admissions 

have decreased 20.4% over the same time period.5

The designation of observation versus inpatient may hold financial consequences for 

Medicare beneficiaries because the Medicare billing structure for observation stays is 

significantly different than for inpatient admissions. Patients hospitalized as inpatients are 

covered by Medicare Part A and pay a one-time deductible per 60-day benefit period, and 

Medicare pays for post-hospitalization skilled nursing facility (SNF) coverage following a 3 

consecutive inpatient midnight stay.4 Patients hospitalized “under observation” are covered 

by Medicare Part B and may pay more or less than the inpatient deductible for an individual 

observation stay because there is no out-of-pocket limit for an individual observation stay. 

Nor is there a benefit period; thus, patients with frequent observation hospitalizations may 

bear increased financial risk. Kangovi and colleagues determined that beneficiaries with 

more than one observation stay in 60 days incurred more than twice the financial out-of-

pocket cost compared to those with a single observation stay, with some sustaining out-of-

pocket costs three times the Part A inpatient deductible.6 Although the recent Centers for 

Medicare & Medicaid Services (CMS) Comprehensive Ambulatory Payment Classification 

(C-APC) 8011 caps financial liability for some individual observation stays, not all 

observation stays meet C-APC criteria7 and patients may still face cumulative costs from 

serial C-APC and non-C-APC covered observation stays in excess of the inpatient 

deductible. Equally important, hospital nights spent under observation, whether billed under 
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C-APC 8011 or otherwise, do not count towards Medicare’s three-midnight requirement for 

SNF coverage.

It is possible that Medicare’s observation hospitalization policy may disproportionately 

impact those from marginalized and socioeconomically disadvantaged neighborhoods. 

While some evidence suggests that African American/Black patients have higher rates of 

observation stays as compared to Non-Hispanic Whites,8,9 the role of other factors, such as 

social determinants, have not yet been well studied. Research using the Area Deprivation 

Index (ADI),10 a validated measure of neighborhood disadvantage, a social determinant of 

health, demonstrated higher risk of 30-day inpatient readmissions for those living in the 15% 

most disadvantaged neighborhoods compared to those living in the least disadvantaged 

neighborhoods.11 It is plausible that a similar phenomenon exists for observation 

hospitalizations, as these visits may serve as a ‘safety net’ for patients who present to the 

emergency department (ED) or elsewhere for care and would otherwise discharge home 

except for lack of fundamental social determinants of health (e.g., housing, transportation), 

or uncertain access to ambulatory care, medications, and other necessary health care 

resources. This raises the possibility that those least able to afford unexpected medical costs 

from serial observation hospitalizations or subsequent uncovered SNF stays are the ones 

most likely to bear these expenses under Medicare’s current observation policy, which in 

turn may discourage these patients from seeking needed health care.

We sought to determine the relationship of neighborhood disadvantage and 30-day re-

observation. Although there is currently no CMS policy regarding re-observation 

measurements, we sought to maximize equivalency and relevance to existing policy by 

studying repeat observation stays within 30 days of an index observation stay to parallel 30-

day admission metrics of care quality.

Participants and Methods

Data source and Design

We conducted a national analysis of 2013–2014 Medicare Part A and B national claims data 

using the nationally representative Medicare 20% random fee-for service beneficiary 

sample. All qualifying observation stays between January 1, 2014 and November 30, 2014 

were evaluated for subsequent 30-day re-observation risk with 2013 serving as the 

comorbidity baseline year. The term ‘observation stay’ is used to describe index observation 

encounters and observation events in general, and ‘re-observation’ indicates any observation 

stay within 30-days of an index observation stay. Observation stays were identified using the 

comprehensive previously described University of Wisconsin Method.12 Briefly, this 

includes claims with at least one observation revenue center code including 0760, 0761, 

0762, or 0769 appearing in the outpatient revenue center and having no association with an 

inpatient claim, in addition to inpatient-to-observation ‘status-change’ claims that had some 

association with an inpatient claim but with observation codes in the outpatient revenue 

center on or after the discharge date. A review of the observation stays exclusively identified 

by revenue center code 0761 revealed these stays rarely originated from the emergency 

department and had a high seven-day cyclical repeat encounter rate indicative of 

prescheduled planned care. These stays were thus excluded from the final analysis cohort to 
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ensure the most conservative definition of an observation stay. For a list of the full study 

exclusions see the Supplemental Figure. The final cohort included 319,980 observation stays 

involving 273,308 unique beneficiaries. The University of Wisconsin Institutional Review 

Board approved this study.

Variables

30-day re-observation—We evaluated all-cause re-observation within 30 days of an 

index observation stay measured from the day of discharge. Qualifying eligibility criteria for 

the 30-day re-observation measure were aligned with CMS’s existing 30-day inpatient re-

hospitalization measure, which does not take into account the competing risk of death within 

30 days. Eligible index observation stays were those in which beneficiaries had continuous 

Medicare part A and B enrollment in the one month post index stay, no death during the 

index observation stay, and were not discharged against medical advice.13 Chronic re-

observation was defined as more than one re-observation within 30 days of an index 

observation stay.

Neighborhood Disadvantage—Neighborhood disadvantage was measured by the ADI, 

a validated composite ranked index containing 17 census block group (i.e. “neighborhood-

level”) social determinants of health factors encompassing housing, income, employment, 

transportation and education as captured in the American Community Survey.14 Beneficiary 

nine-digit zip code were geolinked to their ADI neighborhood ranking matched to the time-

period of study.15 ADI rankings range from 1–100 with higher values indicating the most 

disadvantaged neighborhoods. All ADI scores are freely available through the Neighborhood 

Atlas (https://www.neighborhoodatlas.medicine.wisc.edu/).15 Using a published threshold 

definition, the cohort was split into two groupings on the basis of neighborhood 

disadvantage: patients living in the top 15% most disadvantaged neighborhoods and those 

living in the bottom 85% least disadvantaged neighborhoods.11

Other covariates—Patient and hospital level covariates were added to isolate the effect of 

neighborhood disadvantage on 30-day re-observation. They include: comorbidity/illness 

burden in the 12 months prior (Elixhauser comorbidities, hierarchical condition category 

score, reason for initial Medicare enrollment/disability), index observation stay factors 

(indicator for stays originating in ED, length of stay, discharge to SNF), sociodemographic 

patient factors (age, sex, race, dual Medicare/Medicaid eligibility status, and rurality), and 

hospital characteristics (discharge volume, teaching/academic affiliation, and for-profit 

status). Observation length of stay was determined by number of consecutive days of 

observation revenue center codes. For example, a stay with codes on two consecutive days 

would be assigned a length of stay of two days. Observation stays were considered to have 

originated from an ED visit when revenue center codes 450–459 or 0981 were present on the 

claim16 and occurring one day prior to or on the same day as the first observation revenue 

center code.

Analysis

In order to be consistent with prior CMS evaluations of 30-day acute care readmissions, we 

analyzed data at the encounter level. Descriptive statistics were calculated for key baseline 
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characteristics to understand differences by neighborhood disadvantage. To model the 

impact of neighborhood disadvantage on 30-day re-observation, we employed a generalized 

linear model approach (logistic regression for any 30-day re-observation; Poisson regression 

for number of re-observations in 30 days), with statistical inferences based on patient-

clustered robust standard errors. Multivariable model adjustments to isolate the effect of 

neighborhood disadvantage on 30-day re-observation were chosen based on prior work11,17 

evaluating 30-day utilization and model considerations when evaluating health disparities.18 

To explore interaction effects, we also conducted a series of stratified analyses for variables 

determined a priori which potentially modify the impact the effect of ADI on re-observation.
19 These subgroups are: race, Medicaid status, age 65 or greater, observations originating in 

the ED, and disability as the reasons for initial Medicare entitlement. Analyses were 

conducted using StataSE 15 (StataCorp), and R version 3.6.1. Rate of observation prevalent 

stays were mapped by census block across the United States using ArcGIS 10.7 

(Environmental Systems Research Institute) and displayed by quartiles. Per CMS data use 

agreement requiring cells of less than 10 to be suppressed, data is presented at the county 

level to reduce gaps in data presentation.

Results

Overall

Across the entire 20% representative sample, there were 319,980 total index observation 

stays; 5.1% had at least one re-observation within 30 days (Table 1). Of those experiencing 

an index observation stay, more than half (59.0%) were female and nearly a third (33.1%) 

were 80 years of age or older. A total of 31.7% were disabled and 27.3% were on Medicaid. 

Many experienced an observation stay in the year prior (mean = 0.71 (SD = 2.67)). Targeted 

readmission diagnoses such as chronic obstructive pulmonary disease (COPD) (16.3%) and 

congestive heart failure (12.7%) were common index observation diagnoses. Clinical 

Classification Software codes for re-observations can be found in Supplemental Table 1. A 

total of 4.5% discharged to a SNF (Table 1).

Patient characteristics by neighborhood disadvantage

Patients living in the most disadvantaged neighborhoods had a re-observation rate of 6.8%, 

while those from the least disadvantaged neighborhoods had a rate of 4.9%. Patients with 

observation stays and who are living in the most disadvantaged 15% of neighborhoods were 

younger, more likely to be black, be on Medicaid, and be disabled (Table 1). These patients 

were also more likely to live in rural areas, have more comorbidities, have more observation 

stays in the prior 12 months, and were more likely to have index observation stays of the 

targeted conditions heart failure and COPD. They were also more likely to have an initial 

observation stay at a for-profit hospital, and were less likely to be discharged to a skilled 

nursing facility. Elixhauser comorbidities occurring in less than 10% of the population (solid 

tumor without metastasis, psychoses, weight loss, coagulopathy, rheumatoid arthritis/

collagen vascular disease, pulmonary circulation disease, drug abuse, liver disease, alcohol 

abuse, paralysis, metastatic cancer, chronic blood loss anemia, lymphoma, AIDS, and peptic 

ulcer excluding bleeding) were included as model adjustments but removed from 

presentation to reduce table size.
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30-day re-observation and neighborhood disadvantage

Living in the most disadvantaged neighborhoods was associated with a 43% increased risk 

of 30-day re-observation compared to those residing in the least disadvantaged 85% of 

neighborhoods (unadjusted OR 1.43 [1.31–1.55]). Table 2 displays the impact on the effect 

of neighborhood disadvantage after adjusting for a series of factors. Adjusting for 

comorbidities, illness burden, and prior disability, the odds ratio of re-observations was 1.20 

[1.10–1.30]. After fully accounting for all factors (including race), living in a disadvantaged 

neighborhood continued to be associated with re-observation within 30 days (1.13 [1.04–

1.22]). Discharge to skilled nursing facility reduced risk of 30 day re-observation (0.63 

[0.57–0.69]), while index observation length of stay of four or more days (three or more 

midnights) conferred increased risk of 30-day re-observation (1.29 [1.09–1.52]). The impact 

of all individual unadjusted and adjusted variables can be found in the Supplemental Table 2. 

Results of the stratified analysis failed to suggest evidence for a modified effect for any of 

the pre-specified subgroups, including Medicaid status.

Chronic re-observation and ADI

Of the 16,400 (5.1%) stays with a re-observation within 30 days, approximately 1 in 7 had 

more than one re-observation within the same 30 day period. Although more than one re-

observation within 30 days of an index observation stay was not common, those with 

‘chronic re-observations’ had progressively greater disadvantage by number of observation 

stays in the 30-day window (Unadjusted Incident Rate Ratio =1.28 [1.21–1.34] and Adjusted 

Incident Rate Ratio=1.08 [1.02–1.14]) (Figure 1).

Geographic distribution of observation hospitalizations

A total of 4.4% of all beneficiaries in the 20% fee-for-service enrolled Medicare population 

had at least one observation stay during the study period (4.3% in the least disadvantaged 

85% compared to 5.6% in the most disadvantaged 15%). Figure 2 illustrates the geographic 

variation across the United States. There was marked variation in observation stay 

prevalence across the country, with lower rates overall on the west coast and higher rates in 

the Ohio River Valley area, central Midwest, and parts of the South.

Discussion

Living in a disadvantaged neighborhood impacts a patient’s risk for re-observation, even 

after accounting for other factors such as race, dual Medicare/Medicaid eligibility, and 

disability. Neighborhood disadvantage carries similar re-observation risk as several chronic 

medical conditions, including congestive heart failure and peripheral vascular disease, and 

carries greater risk than chronic lung disease. Other than ADI, the most predictive covariates 

for re-observation included dual Medicaid/Medicare eligibility, age, disability, race, and 

comorbid drug abuse. Importantly, those with ‘chronic re-observations’ within the 30-day 

follow-up period had progressively greater disadvantage as the number of re-observations 

increased. These findings strongly suggest that a comprehensive definition of disadvantage 

including social determinants of health is important to adequately quantify re-observation 

burden for the most vulnerable Medicare beneficiaries.15,20
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Our findings raise several additional critical concerns. First, those living in the most 

disadvantaged neighborhoods were more likely to have long (four days/three midnights or 

longer) index observation stays, despite Medicare’s two-midnight rule that directs physicians 

to order inpatient status when there is a two-midnight expectation.4,21 This is particularly 

concerning as long observation stays have been shown to be associated with higher out-of-

pocket cost,22,23 and these are the patients who can likely least afford such an additional 

expense. We also found that a long index observation length of stay conferred increased risk 

of re-observation, demonstrating a cascade effect from a single, long index observation stay.

Disadvantaged patients were also less likely to discharge to a SNF following their index 

observation stay. Because SNF stays are not covered by Medicare after observation stays, it 

is not surprising that disadvantaged patients may choose other discharge options. Goldstein 

and colleagues found that of patients recommended for SNF following an observation 

hospitalization, only 20% actually discharged to a SNF, many citing cost concerns.24 

Importantly, we found that discharge to SNF significantly reduced risk of re-observation 

after an index observation stay. This finding is of greatest concern for disadvantaged patients 

staying 3 or more nights under observation who would have been entitled to their SNF 

benefit if those nights had been considered inpatient nights, adding to the cascade effect 

from a single, long index observation stay (Figure 3). Our findings also add import and 

urgency to the recent Health and Human Services Office of Inspector General report 

directing CMS to study the impact of including observation nights towards the three-

midnight requirement for purposes of skilled nursing facility coverage, citing this as one of 

the Inspector General’s “Top 25 Unimplemented Recommendations” of 2019.25

Although one would expect that Medicare policy would be applied consistently across the 

country, we found that use of observation hospitalizations varied nationally. Patients living 

in areas with rates significantly above the national average, like those in the Ohio River 

Valley, Midwest and parts of the South, may be particularly vulnerable to adverse financial 

consequences of this policy. This geographical variation adds complexity to the observation 

discussion and merits further study to determine cause of these regional differences.

Importantly, our collective findings may have financial consequences for Medicare 

beneficiaries. Medical debt accounts for more than half of all debt in the United States, with 

a mean per capita amount of $579 for those with debt.26 In comparison, the average out-of-

pocket cost for a single observation hospitalization in 2012 was $528, which is similar to the 

published 2019 bundled C-APC 8011 out-of-pocket observation cost of $477.27 Thus, even a 

single observation stay can prove financially overwhelming for many Americans, not to 

mention the additive burden on those who experience re-observation, or those who incur 

SNF costs following observation hospitalizations. These uncovered SNF costs averaged 

$10,503 in 2012.28 Further, our finding that re-observation, and especially ‘chronic re-

observation,’ is highly associated with neighborhood disadvantage means those least able to 

pay are the most vulnerable to high out-of-pocket risk from serial observation 

hospitalizations for which there is no cumulative out-of-pocket financial cap.

In addition to impacts on the most disadvantaged individual Medicare beneficiaries, our 

results also have implications at the systems level, particularly for hospitals and for CMS. 
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Because observation hospitalizations do not count as hospital stays under CMS’ 

Readmissions Reduction Program, designations of ‘observation status’ for initial and/or 

recurrent stays may alter hospital quality metrics, hospital reimbursement, readmission 

metrics, and other measurements and outcomes in intended or unintended ways.29,30 Using 

2007–2015 Medicare data, Zuckerman and colleagues concluded that the rise in observation 

hospital stays did not explain the observed reduction in inpatient readmissions.31 However, 

the targeted conditions congestive heart failure, chronic obstructive pulmonary disease, 

pneumonia, and to a lesser degree, myocardial infarction, were fairly common primary 

diagnoses in our observation and re-observation cohort; these hospitalizations fall outside 

the Readmissions Reduction Program by virtue of being hospital stays classified as 

observation. Recently, Figueroa and colleagues found that the decreased inpatient 

hospitalization rate for ambulatory care-sensitive conditions could largely be accounted for 

(75%) by the increased use of observation hospitalizations from 2011 to 2015.32 Regardless 

of Readmission Reduction Program outcomes and impact, this growing number of outpatient 

hospital stays excluded from many quality metrics29,30 should be considered in utilization 

measures33–39 and studies of patient out-of-pocket risk, particularly for disadvantaged 

patients.

Our findings merit additional methodological considerations. Methods for identifying 

observation stay utilization in Medicare claims varies greatly in the medical literature. We 

previously reported our validated and reproducible methods for observation stay case 

finding, including that observation claims identified exclusively with revenue center code 

0761 were potentially a different type of service experience for individual patients in that 

they likely reflect planned care interventions. In this study, we found that 0761-only 

observation encounters almost never originated with an ED visit and had a high cyclical 

seven day re-observation rate suggestive of prescheduled visits. We conservatively excluded 

these visits to avoid elevating our re-observation rate on pre-planned care, but believe 0761-

only cases merit future investigation.

Despite strengths of our study including a geo-linked nationally representative sample and 

robust observation definition, we acknowledge limitations. First, our study was limited to 

traditional fee-for-service Medicare beneficiaries, so we cannot conclude that commercial 

payor or Medicare Advantage plans would have similar results. Additionally, our study was 

limited to the year 2014, and it is possible other years may vary. However, Medicare’s Two-

Midnight rule has been in effect since October 1, 2013, so our data reflect current Medicare 

policy considerations. Our methods also cannot provide statistical analysis between 

individual and neighborhood effects, given the lack of markers in a nationwide Medicare 

claims sample available for research. Finally, as the first study linking ADI and observation 

stays, we chose to exclusively study observation instead of also including inpatient stays. 

This not only allowed us to analyze unique observation policy issues such as SNF access, 

length of stay, and risk of repeat stays, but is consistent and parallel to prior work focused 

exclusively on 30-day inpatient readmissions.11 Future studies using ADI may consider 

including all types of hospital visits over intervals extending beyond 30 days.
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Conclusion

In summary, living in a disadvantaged neighborhood impacts re-observation risk at a rate 

similar to many chronic medical conditions. Disadvantaged patients may be at risk of higher 

out of pocket costs through re-observation, chronic re-observation, and reduced SNF access, 

the latter of which by itself is a risk factor for re-observation. Hospitals and providers might 

consider using neighborhood disadvantage measured by ADI in initiatives to identify 

patients needing assistance to help prevent repeat observation hospitalizations. Ultimately, 

policymakers should consider these equity considerations in future Medicare regulatory 

decisions.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. Chronic re-observation by patient-level number of re-observations within 30 days of 
initial index observation stay.
Number of re-observations within 30 days. Median national Area Deprivation Index (ADI) 

rank with 25–75th interquartile range.
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Figure 2. Rate of Medicare beneficiary prevalent observation stays by county, 2014.
United States mapped by beneficiary nine-digit zip code. Per Centers for Medicare & 

Medicaid Services data use agreement requiring cells of less than 10 to be suppressed, data 

is presented at the county level to reduce gaps in data presentation. Quartile 1: 3.43% and 

below; Quartile 2: 3.44–4.59%; Quartile 3: 4.60–5.84%; Quartile 4: 5.85% and above.
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Figure 3. Cascading effect of long index observation stay and decreased skilled nursing facility 
discharges on risk of re-observation for beneficiaries residing in the most disadvantaged 15% of 
neighborhoods.
ADI: Area Deprivation Index; LOS: length of stay.
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Table 1.

Key patient and hospital characteristics of Medicare observation patients from January 1, 2014 to November 

30, 2014 by neighborhood socioeconomic disadvantage.
a

Key Characteristic Overall (n=319,980) Least Disadvantaged 85% 
(n=278,005)

Most Disadvantaged 15% 
(n=41,975)

Patients

 Age, y — mean ±SD 73.03±13.66 73.73±13.29 68.36±15.07

  >=65 y — no. (%) 253,419 (79.2) 226,397 (81.4) 27,022 (64.4)

  >=80 y — no. (%) 106,023 (33.1) 96,143 (34.6) 9,880 (23.5)

 Female — no. (%) 188,702 (59.0) 163,427 (58.8) 25,275 (60.2)

 Race — no. (%)

  White 254,135 (79.4) 229,517 (82.6) 24,618 (58.7)

  African-American 40,913 (12.8) 27,726 (10.0) 13,187 (31.4)

  Other race 23,795 (7.4) 19,704 (7.1) 4,091 (9.8)

  Unknown race 1,137 (0.4) 1,058 (0.4) 79 (0.2)

 Medicaid — no. (%) 87,302 (27.3) 66,407 (23.9) 20,895 (49.8)

 Disabled — no. (%) 101,477 (31.7) 80,764 (29.1) 20,713 (49.4)

 Rural-urban commuting area for patient residence — 
no (%)

  Urban core area 204,600 (63.9) 180,431 (64.9) 24,169 (57.6)

  Suburban area 31,721 (9.9) 29,080 (10.5) 2,641 (6.3)

  Large rural area 42,027 (13.1) 34,622 (12.5) 7,405 (17.6)

  Small town/isolated rural 41,412 (12.9) 33,693 (12.1) 7,719 (18.4)

  Unknown area 220 (0.1) 179 (0.1) 41 (0.1)

 Hierarchical condition category score — mean ±SD 2.28±1.76 2.24±1.74 2.49±1.90

 Observation stays in year prior — mean ±SD 0.71±2.67 0.65±2.20 1.07±4.71

 Comorbid conditions in year prior
b
 — no. (%)

  Hypertension 226,490 (70.8) 194,246 (69.9) 32,244 (76.8)

  Uncomplicated diabetes 102,137 (31.9) 85,087 (30.6) 17,050 (40.6)

  Fluid and electrolyte disorders 92,721 (29.0) 78,346 (28.2) 14,375 (34.3)

  Chronic pulmonary disease 90,149 (28.2) 75,004 (27.0) 15,145 (36.1)

  Deficiency Anemia 87,525 (27.4) 73,817 (26.6) 13,708 (32.7)

  Hypothyroidism 63,426 (19.8) 55,756 (20.1) 7,670 (18.3)

  Depression 62,061 (19.4) 52,226 (18.8) 9,835 (23.4)

  Congestive heart failure 60,045 (18.8) 50,065 (18.0) 9,980 (23.8)

  Renal Failure 59,971 (18.7) 50,286 (18.1) 9,685 (23.1)

  Other neurologic disorders 53,895 (16.8) 45,996 (16.6) 7,899 (18.8)

  Peripheral vascular disease 46,533 (14.5) 39,603 (14.3) 6,930 (16.5)

  Obesity 44,946 (14.1) 36,895 (13.3) 8,051 (19.2)

  Valvular disease 36,369 (11.4) 32,152 (11.6) 4,217 (10.1)

Mayo Clin Proc. Author manuscript; available in PMC 2021 December 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Sheehy et al. Page 16

Key Characteristic Overall (n=319,980) Least Disadvantaged 85% 
(n=278,005)

Most Disadvantaged 15% 
(n=41,975)

  Complicated diabetes 32,762 (10.2) 26,657 (9.6) 6,105 (14.5)

 Primary diagnosis of index observation stay
c
 — no. 

(%)

  Congestive heart failure 40,685 (12.7) 34,458 (12.4) 6,227 (14.8)

  Acute myocardial infarction 1,276 (0.4) 1,094 (0.4) 182 (0.4)

  Pneumonia 4,288 (1.3) 3,646 (1.3) 642 (1.5)

  COPD 52,286 (16.3) 43,844 (15.8) 8,442 (20.1)

 Length of stay of index observation stay, d — mean 
±SD

1.23±0.64 1.23±0.64 1.24±0.65

  1 d 267,940 (83.7) 233,053 (83.8) 34,887 (83.1)

  2 d 35,811 (11.2) 31,042 (11.2) 4,769 (11.4)

  3 d 12,504 (3.9) 10,742 (3.9) 1,762 (4.2)

  >=4 d 3,725 (1.2) 3,168 (1.1) 557 (1.3)

 Observation stay originated from ED visit — no. (%) 253,192 (79.1) 220,424 (79.3) 32,768 (78.1)

 Discharged to skilled-nursing facility — no. (%) 14,265 (4.5) 12,742 (4.6) 1,523 (3.6)

Index hospital

 Medical school affiliation — no. (%)

  Major medical school 64,952 (20.3) 55,204 (19.9) 9,748 (23.2)

  Minor medical school 75,473 (23.6) 65,276 (23.5) 10,197 (24.3)

  No medical school 179,442 (56.1) 157,412 (56.6) 22,030 (52.5)

  Unknown medical school 113 (<0.1) 113 (<0.1) 0 (0.0)

 Hospital type — no. (%)

  Nonprofit, public hospital 280,503 (87.7) 244,919 (88.1) 35,584 (84.8)

  Nonprofit hospital 229,888 (71.8) 202,192 (72.7) 27,696 (66.0)

  Public hospital 50,502 (15.8) 42,614 (15.3) 7,888 (18.8)

  For-profit hospital 38,241 (12.0) 32,016 (11.5) 6,225 (14.8)

 Annual total discharge volume
d
, n — mean ±SD

5,399±4,642 5,428±4,662 5,209±4,508

  Highest tertile — no. (%) 234,514 (73.3) 205,068 (73.8) 29,446 (70.2)

  Middle tertile — no. (%) 65,077 (20.3) 55,876 (20.1) 9,201 (21.9)

  Lowest tertile — no. (%) 20,389 (6.4) 17,061 (6.1) 3,328 (7.9)

30-d patient outcomes— no. (%)

 30-day re-observation 16,400 (5.1) 13,543 (4.9) 2,857 (6.8)

ED: emergency department; COPD: chronic obstructive lung disease; AIDS: Acquired Immune Deficiency Syndrome.

a
Neighborhood disadvantage as measured by Area Deprivation Index (ADI).

b
Comorbidities per Elixhauser methods.

c
Per Medicare readmission measure definitions.
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d
Total number of patient discharges per hospital in 2013 reflects hospital size and census.
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Table 2.

Unadjusted and adjusted 30-day re-observation risk within the most disadvantaged neighborhoods by variable 

block adjustments.
a

Unadjusted 
OR (95% CI)

+Comorbidity 
block

+Factors 
during 

observation 
stay block

+Hospital 
characteristics 

block

+Demographics 
block

+Race and 
Medicaid 

status block

Additive Model 1.43 (1.31 – 
1.55) 1.20 (1.10 – 1.30) 1.18 (1.09 – 

1.28) 1.17 (1.08 – 1.27) 1.16 (1.07 – 1.26) 1.13 (1.04–
1.22)

ADI + Race and 
Medicaid status

1.20 (1.11 – 
1.31)

ADI + 
Demographics 1.26 (1.16 – 1.38)

ADI + Hospital 
characteristics 1.40 (1.29 – 1.53)

ADI + Observation 
stay factors

1.42 (1.30 – 
1.54)

ADI + 
Comorbidities 1.20 (1.10 – 1.30)

ADI, Area Deprivation Index; CI, Confidence Internals; OR, Odds Ratio.

a
Variable block categories. Comorbidities: Hierarchical Condition Category (HCC) score, Elixhauser index variables, disabled; Observation Stay 

Factors: index observation length of stay, discharge to skilled nursing facility, stay originating from emergency department; Hospital 
Characteristics: medical school affiliation, nonprofit status, hospital discharge volume; Demographics: age, gender, rural-urban commuting code 
(RUCA); Race and Medicaid Status: race, Medicaid status.
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